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Vitamin Preparations for Beverage Applications 



The present invention relates to improvements in nutritious vitamin 
and mineral supplemented beverages which contain vitamin E and other 
fat soluble vitamins. In particular, methods for preparing beverages are 
provided as are beverages containing fat soluble vitamins formulations. 

Vitamin supplements for human and veterinary use are 
commonplace. Some diets, or heavy physical exercise, may require the 
intake of considerable quantities of vitamins apart from those generally 
obtained through what otherwise would be considered a balanced diet. 

Vitamin supplementation is also important, primarily for those who 
have inadequate diets, including growing children. In Central and South 
American countries where the dietary intake of vitamins are low in the 
general population, such vitamin supplement would have great value. 

Sport beverages, such as, for example GATORADE, and vitamin 
supplemented waters, are beverages where the addition of vitamins is of 
interest. Also of interest are beverages used to restore electrolytes lost 
through diarrhea, for example, Pedialyte. Additionally, carbonated 
beverages, such as, for example, flavored seltzer waters, soft drinks or 
mineral drinks, as well as non-carbonated fruit juices, fruit punches and 
concentrated forms of these beverages. 

One object of the present invention is to provide an optically clear 
composition of fat soluble vitamins which are present in a nutritionally 
supplemental amount that can be added to beverages. Another object of 
the present invention is that the optically clear composition does not alter 
the sensory properties of the beverage to which it is added and that the 
composition is stable in the finished beverage (for example, no ringing or 
surface filming). Another object of the present invention is to provide a 
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beverage containing the optically clear composition of fat soluble vitamins 
which are present in a nutritionally supplemental amount. 

Yet another object of the present invention is to provide an optically clear 
5 composition of vitamin E that can be added to beverages so that the amount of 
vitamin E is present in a nutritionally supplemental amount, typically from about 
1 to about 30 milligrams/serving, serving being eight (8) ounces (or about 240 
milliliters). ^ a 

10 Yet another object of the present invention is to provide beverages and 

beverage concentrates which contain the optically clear composition of fat 
soluble vitamins which are present in a nutritionally supplemental amount. 

Thus, the present invention relates to a vitamin supplement which 
15 comprises (A) (1) a fat soluble vitamin together with (2) an emuisifier which is 
then mixed into (B) a liquid to form an optically clear solution. The ratio of (1) to 
(2) is from about 1:1 to about 1:19 and the ratio of (A) to (B) is from about 1:0.5 
to about 1:16. Preferably, the ratio of (1) to (2) is from about 1:1 to about 1:9, 
more preferably from about 1:1 to about 2:3, and most preferably about 2:3. 
20 Preferably, the fat soluble vitamin is selected from the group consisting of 
vitamin E or its esters, vitamin A or its esters, vitamin K, and vitamin D3 and 
mixtures thereof. More preferably, the fat soluble vitamin is vitamin E and its 
esters. 

25 The emuisifier is preferably a non-ionic surfactant having good 

hydrophilic (strong affinity to water) and lipophilic (strong affinity to dispersed 
phase) characteristics. Additionally, the emuisifier should be GRAS (generally 
recognized as safe) or an approved material for food consumption as 
determined by the various regulatory agencies world wide. As an emuisifier, 

30 polyoxyethylene (20) sorbitan mono-oleate is a preferred material. It is also 
known as polysorbate 80 and is available commercially from, among other 
sources, ICI as Tween 80 

As fat soluble vitamins, vitamin E or its esters (for example, vitamin E 
35 acetate), vitamin A or its esters (for example, vitamin A acetate and vitamin A 
palmitate), vitamin K (phytomenadione) and vitamin D3 (cholecalciferol) are 
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contemplated in the present invention. Also included are mixtures of said 
vitamins. Vitamin E or its esters is the preferred fat soluble vitamin, with 
vitamin-E acetate being most preferred. 

5 The present invention is also directed to beverages containing the 

optically clear composition of fat soluble vitamins which are present in a 
nutritionally supplemental amount. Typical beverage or beverage concentrate 
compositions comprise at least about 0.05% by weight of fruit or cola flavor or 
at least about 3% by weight of fruit juice, a nutritionally supplemental amount of 
10 fat soluble vitamins added as an optically clear composition, water if necessary 
to bring the weight of the beverage to 100%, and optionally, a sweetener. 

These beverages can be carbonated beverages e.g., flavored seltzer 
waters, soft drinks or mineral drinks, as well as non-carbonated fruit juices, 
15 fruit punches and concentrated forms of these beverages. 

By way of example, the fruit juices and fruit flavors used herein include 
grape, pear, passion fruit, pineapple, banana or banana puree, apricot, orange, 
lemon, grapefruit, apple, cranberry, tomato, mango, papaya, lime, tangerine, 
20 cherry, raspberry, carrot and mixtures thereof. 

Additionally, artificial flavors, e.g. cola, or natural flavors derived from 
these juices can be used in the beverages. Chocolate flavors and other non- 
fruit flavors can also be used to make beverages containing the vitamin and 
25 mineral supplement. 

Beverages, especially juice and cola beverages, which are carbonated 
in the manner of soft drinks, as well as "still" beverages and also contemplated 
are nectars and full-strength beverages or beverage concentrates which 
30 contain at least about 45% by weight of juice. 

Additionally, milk, obtained from cows or synthetic, is a contemplated 
beverage to which the optically clear composition of fat soluble vitamins can be 
added. 

35 
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The liquid of (B) can be water, the beverage to be supplemented, as well 
as mixtures thereof. 

As used herein, the term "fruit juice product" refers to both fruit juice 
5 beverages and fruit juice concentrates which comprise at least about 45% fruit 
juice. 

Sport beverages are also contemplated as beverages which can be 
supplemented by the optically clear composition of fat soluble vitamins of the 
10 present invention. Typical sport beverages contain water, sucrose syrup, 

glucose-fructose syrup, and natural or artificial flavors. These beverages can 
also contain citric acid, sodium citrate, monopotassium phosphate, as well as 
other materials which are useful in replenishing electrolytes lost during 
perspiration. 

15 

As used herein, the term "fruit juice beverage" refers to a fruit juice 
product which is in a single-strength, ready-to-serve, drinkable form. Fruit juice 
beverages of the present invention can be of the "full-strength" type which 
typically comprise at least about 95% fruit juice. 

20 

Full strength fruit juice beverages also include those products of 100% 
fruit juice such as, for example, orange, apple, raspberry, cherry, apricot, pear, 
grapefruit, grape, lime, tangerine, carrot, pineapple, cranberry, tomato, and 
various mixtures thereof. 
25 Fruit juice beverages also include extended juice products which are 

referred to as "nectars". These extended juice products typically comprise from 
about 50% to about 90% fruit juice, preferably, from about 50% to about 70% 
fruit juice. Nectars usually have added sugars or artificial sweeteners or 
carbohydrate substitutes. 

30 

As used herein, the term "fruit juice concentrate" refers to a fruit juice 
product which, when diluted with the appropriate amount of water, forms 
drinkable fruit juice beverages. Fruit juice concentrates within the scope of the 
present invention are typically formulated to provide drinkable beverages when 
35 diluted with 3 to 5 parts by weight water. 
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As used herein the term "beverage concentrate" or "beverage syrup" 
refers to a mixture of flavors, water and from about 10% to about 60% sugar or 
carbohydrate substitute, i.e. sucrose, dextrose, corn syrup solids, fructose, 
dextrins, poiydextrose and mixtures thereof. 

5 

As used herein, the term "fruit juice materials" refers to concentrated fruit 
juice, plus other fruit juice materials such as fruit juice aroma and flavor 
volatiles, peel oils, and pulp or pomace. 

10 As used herein, the term "citrus juice" refers to fruit juices selected from 

orange juice, lemon juice, lime juice, grapefruit juice, tangerine juice and 
mixtures thereof. 

The flavor component of the beverages and beverage concentrates 
15 contains flavors selected from fruit flavors, botanical flavors and mixtures 
thereof. As used herein, the term "fruit flavor" refers to those flavors derived 
from the edible reproductive part of a seed plant, especially one having a sweet 
pulp associated with the seed. Also included within the term "fruit flavor" are 
synthetically prepared flavors made to simulate fruit flavors derived from natural 
20 sources. Particularly preferred fruit flavors are the citrus flavors including 

orange, lemon, lime and grapefruit flavors. Besides citrus flavors, a variety of 
other fruit flavors can be used such as apple, grape, cherry, pineapple, mango 
and papaya flavors and the like. These fruit flavors can be derived from natural 
sources such as fruit juices and flavor oils, or can be synthetically prepared. 

25 

As used herein, the term "botanical flavor" refers to flavors derived from 
parts of a plant other than the fruit; i.e. derived from nuts, bark, roots and leaves. 
Also included within the term "botanical flavor" are synthetically prepared flavors 
made to simulate botanical flavors derived from natural sources. Examples of 
30 such flavors include cola, tea, and the like. Botanical flavors can be derived 
from natural sources such as essential oils and extracts, or can be 
synthetically prepared. 

The flavor component can comprise a blend of various flavors, e.g. 
35 lemon and lime flavors, cola flavors and citrus flavors to form cola flavors, etc. If 
desired, fruit juices such as orange, lemon, lime, apple, grape and like juices 
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can be used in the flavor component. The flavors in the flavor component are 
sometimes formed into emulsion droplets which are then dispersed in the 
beverage concentrate. Because these droplets usually have a specific gravity 
less than that of water and would therefore form a separate phase, weighting 
5 agents (which can also act as clouding agents) are typically used to keep the 
emulsion droplets dispersed in the beverage. Examples of such weighting 
agents are brominated vegetable oils (BVO) and rosin esters, in particular the 
ester gums. See L.F. Green, Developments in Soft Drinks Technology, Vol. 1 . 
(Applied Science Publishers Ltd. 1978), pp. 87-93, for a further description of 
10 the use of weighting and clouding agents in liquid beverages. Besides 

weighting agents, emulsifiers and emulsion stabilizers can be used to stabilize 
the emulsion droplets. Examples of such emulsifiers and emulsion stabilizers 
include the gums, pectins, celluloses, polysorbates, sorbitan esters and 
propylene glycol alginates. See L.F. Green, supra at p. 92. 
15 The particular amount of the flavor component effective for imparting 

flavor characteristics to the beverages and beverage concentrates ("flavor 
enhancing") can depend upon the flavor(s) selected, the flavor impression 
desired, and the form of the flavor component. The flavor component can 
comprise at least 0.05% by weight of the beverage composition, and typically 
20 from 0.1% to 2% by weight for carbonated beverages. When fruit juices are 
used as the flavor, the flavor component can comprise, on a single-strength 
basis, up to 25% fruit juice by weight of the beverage, preferably from 5% to 
15% fruit juice by weight for carbonated beverages. 

25 Carbon dioxide can be introduced into the water which is mixed with the 

beverage syrup or into the drinkable beverage after dilution to achieve 
carbonation. The carbonated beverage can be placed into a container such as 
a bottle or can and then sealed. Any conventional carbonation methodology can 
be used to make the carbonated beverages of this invention. 

30 

The amount of carbon dioxide introduced into the beverage will depend 
upon the particular flavor system used and the amount of carbonation desired. 
Usually, carbonated beverages of the present invention contain from 1 .0 to 4.5 
volumes of carbon dioxide. The preferred carbonated beverages contain from 2 
35 to about 3.5 volumes of carbon dioxide. 
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The present invention is also particularly suited for the supplementation 
of beverages and beverage concentrates, including citrus juices. The 
beverages can contain from 3% to 100% juice or from about 0.05% to about 
10% of an artificial or natural flavor, particularly orange juice. The concentrated 

5 orange juice, orange juice aroma and flavor volatiles, pulp and peel oils used 
in the method of the present invention can be obtained from standard orange 
juice. See Nagy et al, Citrus Science and Technology, Volume 2, (AVI 
Publishing Co. 1977), pp 177-252 for standard processing of oranges, 
grapefruit and tangerines. (See also Nelson et al, Fruit and Vegetable Juice 

10 Processing Technology (3rd Ed., AVI Publishing 1980),pp. 180-505 for 

standard processing of noncitrus juices such as apple, grape, pineapple, etc. 
to provide sources of juice and juice materials for noncitrus juice products). 

Juices from different sources are frequently blended to adjust the sugar 
15 to acid ratio of the juice. Different varieties of oranges can be blended or 

different fruit juices can be blended to get the desired flavor and sugar to acid 
ratio. A sugar to acid ratio of from about 8:1 to about 20:1 is considered 
acceptable for fruit juices. However, preferred sugar to acid ratios are typically 
from about 11:1 to about 15:1, especially for citrus juices 

20 

Sweeteners include the sugars normally present in fruit juice products, 
for example glucose, sucrose, and fructose. Sugars also include high fructose 
corn syrup, invert syrup, sugar alcohols, including sorbitol, refiners syrup, and 
mixtures thereof. 

25 

In addition to sugar, extended fruit juice beverages of the present 
invention can contain other sweeteners. Other suitable sweeteners include 
saccharin, cyclamates, acetosulfam, L-aspartyl-L-phenylalanine lower alkyl 
ester sweeteners (e.g. aspartame). A particularly preferred sweetener for use 
30 in such extended juice products is aspartame. 

For single-strength fruit juice beverages, the sugar content can range 
from about 2° to about 16° Brix. Typically, the sugar content of such beverages 
depends upon the amount of fruit juice contained herein. For full-strength 
35 beverages containing at least about 95% fruit juice, the sugar content is 
typically from about 5° to about 14° Brix. For extended juice beverages which 
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comprise from about 50% to about 90% fruit juice, the sugar content is typically 
from about 5° to about 13° Brix (no other sweetener) or from about 2° to about 
8° Brix-(other sweetener containing). For fruit juice concentrates according to the 
present invention, the sugar content can range from about 6° to about 75° Brix. 
5 Typically, the sugar content of these juice concentrates is from about 20° to 
about 50° Brix. For orange juice concentrates, the sugar content is preferably 
from about 35° to about 50° Brix. 

The amount of the sweetener effective in the beverages of the invention 
10 depends upon the particular sweetener used and the sweetness intensity 
desired, For noncaloric sweeteners, this amount varies depending upon the 
sweetness intensity of the particular sweetener. For sugar, this amount can be 
from 1% to 14% (typically from 6% to 14%) by weight for carbonated beverages. 
Preferred beverages contain from 9% to 13% by weight sugar. In determining 
is the amount of sugar for beverages of the present invention, any sugar or other 
sweetener present in the flavor component, such as in fruit juice, is also 
included. Low-calorie sweetener combinations containing a noncaloric 
sweetener such as aspartame and a sugar such as high fructose corn syrup 
can also be used in beverages. For beverage syrups, the amount of sugar in a 
20 beverage syrup is from about 10% to about 60%, and preferably from about 
40% to about 60%. 

The various beverage and beverage concentrates can be packaged in 
conventional packages for the particular beverage or beverage concentrates 
25 which are nutritionally supplemented by the optically clear composition of fat 
soluble vitamins. In some instances, the concentrates are frozen. 

The optically clear composition of the invention can be made by mixing 
the fat soluble vitamin and the emulsifier, in conventional mixing apparatus, at 

30 a temperature between about room temperature (~22°C) and about 90°C, 
preferably between about 35°C and 45°C, so as to form a homogeneous 
mixture. This homogeneous mixture is then allowed to cool to room 
temperature The cooled mixture is then mixed with water at a temperature of 
from about 30°C to about 35°C, the ratio of the mixture to water being from 

35 about 1:0.5 to about 1:16. A preferred ratio range of mixture to water is from 
about 1:1 to about 1:9. When the composition and water are mixed, a gel-like 
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to fluid mixture is formed. While not being restricted to this theory, it is thought 
that the mixture has liquid crystal and liposome tendencies. 



Additionally, instead of mixing the cooled mixture in water as described 
5 above, the cooled mixture could also be mixed into an appropriate amount of 
the beverage which is to be fortified in a like manner as described above. Such 
amount of beverage could then be used as a concentrate. Should the cooled 
mixture be added to water or to the beverage to be used as a concentrate, the 
resulting mixture should be pasteurized to avoid microbial spoilage. Such 
10 pasteurization methods are well known to those of ordinary skill in the art. 

The following examples served to demonstrate the present invention. 

Example 1 (contron 

15 A Formulation: 

Vitamin E acetate (4 grams) and Polysorbate 80 (poiyoxyethylene (20) sorbitan 
mono-oleate; 6 grams) were mixed in a suitable container and heated to about 
40°C to give a homogeneous mixture. The mixture was used for beverage 
20 fortification for the following beverages, Gatorade Lemon Ice and apple juice, 
as follows. 

B. Fortification: 

25 250 mg of the formulation A, containing 100 mg of vitamin E acetate, was 

dispersed in a sample of each of the aforementioned beverages to form a 100 
g stock solution of each beverage. 1.25 g, 2.50 g or 3.75 g of the stock solution 
of each beverage was placed into a beaker. Into the respective beakers were 
placed 28.75 g, 27.50 g or 26.25 g of each of the respective beverages. Each 

30 beaker was stirred to disperse the materials therein to form beverages 
containing 1.25 mg, 2.50 mg and 3.75 mg of vitamin E acetate per 30 g of 
beverage. Turbidity of the beverages was measured using a nephelometer 
(Monitek, Model TA1). 

35 Example 2 (Inventive formulation^ 
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Formulation: 



Step 1-Vitamin E acetate (4 grams) and Polysorbate 80 (polyoxyethylene (20) 
sorbitan mono-oleate; 6 grams) were mixed in a suitable container and heated 
to about 40°C to give a homogeneous mixture. 



10 



Step 2. The above mixture of Step 1(5 grams) and water (5 grams) were mixed 
and stirred at about 30-35°C until the mixture became gel-like. This mixture 
was used for beverage fortification for the following beverages, Gatorade 
Lemon Ice and apple juice, as follows. 



B. 



Fortification: 



The formulations in A, containing 100 mg of vitamin E acetate, was dispersed 
is in a sample of each of the aforementioned beverages to form a 100 g stock 
solution of each beverage. 1.25 g, 2.50 g or 3.75 g of the stock solution of 
each beverage was placed into a beaker. Into the respective beakers were 
placed 28.75 g, 27.50 g or 26.25 g of each of the respective beverages. Each 
beaker was stirred to disperse the materials therein to form beverages 
20 containing 1 .25 mg, 2.50 mg and 3.75 mg of vitamin E acetate per 30 g of 
beverage. Turbidity of the beverages was measured as described above. 



25 



The optical clarity results for the beverages of Examples 1 and 2 are shown in 
Table 1 . 

Table 1 



Beverage 


Examples 


Turbidity, NTU* 






1.25 mg 


2.50 mg 


3.75 mg 


Gatorade Lemon Ice ' 


1 


27 


50 


76 




2 


5.6 


6.8 


7.3 


Apple Juice 


1 


14.2 


29 


45 




2 


2.2 


2.3 


3.4 
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* A NTU value of 10 or less is considered to be optically clear. 

As can-be seen from Table 1, the beverages fortified with the formulation of the 
present invention were much less turbid than beverages fortified with the 
control formulation. 



Example 3 



A formulation: 



10 



Step 1 . Vitamin E acetate (4 grams) and Polysorbate 80 (polyoxyethylene (20) 
sorbitan mono-oleate; 6 grams) were mixed in a suitable container and heated 
to about 40°C to give a homogeneous mixture. 



15 



Step 2. The above mixture was mixed wjth water in various proportions and 
stirred at 30-35°C for about 5 minutes or until the mixtures became gel-like. 
These mixtures were used for beverage fortification of Gatorade Lemon Ice. 



B. 



Fortification: 



20 



25 



The formulations in A, containing 100 mg of vitamin E acetate, were dispersed 
in a sample of the aforementioned beverage to form a 100 g stock solutions 
thereof. 1 .25 g or 2.50 g of each of the stock solutions of the beverage were 
placed into a beaker. Into the respective beakers were placed 28.75 g or 27.50 
g of the beverage. Each beaker was stirred to disperse the materials therein to 
form beverages containing 1 .25 mg or 2.50 mg of vitamin E acetate per 30 g of 
beverage. 



30 



The results are shown in Table 2. 



Table 2. 





Turbidity, NTU* 


Ratio of (vitamin 


1 .25 mg 


2.50 mg 


E/polysorbate) to water 




1/0.25 


14.6 


26 


1/0.33 


13.7 


27 


1/0.50 


9.5 


15.5 
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1/1 


5.2 


7.3 




6.5 


8.9 


1/4 


4.9 


5.6 


I/O 


4.7 


5.7 


1 /y 


6.3 


7.4 


1 / IU 


Q 


ID./ 


1/25 


21 


37 


1/50 


22 


38 


1/100 


22 


38 


1/200 


23 


40 


1/400 


27 


46 



* A value of NTU of 10 or less is considered to be optically clear. 
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Example 4 

The stability of an inventive formulation, comprising 20 % vitamin E 
acetate, 30 % Tween 80 (polyoxyethylene (20) sorbitan mono-oleate), and 50 % 
5 water, was evaluated at room temperature (RT, ~ 22°C). The formulation was 
made in the same manner as other formulations of the present invetion as 
above and was placed into a suitable container for stability evaluation. The 
results of the stability evaluation are shown in Table 3 below. 

10 Table 3 





% Retention at RT* 


Lot# 


Initial (lU/gram) 


1.5 months 


3 months 


1 


95.0 (195) 


108 (.216) 


105 (209) 


2 


93.5 (187) 


104 (208) 


117 (235) 



* Based on the claim, which is 200 IU of vitamin E/grarn 



Example 5 

15 

The chemical and physical stability, as measured by percent vitamin E 
retention, presence or absence of ringing or precipitation, and optical clarity, of 
the formulation of Example 4 was evaluated in a variety of beverages. The 
results of the evaluation is shown in Table 4 below. The formulation was 
20 incorporated into the various beverages in a manner as described in Example 
2 above. 
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The beverage or beverage concentrates supplemented with the optically 
clear composition of fat soluble vitamins of the present invention can be made 
by conventional means well known to those of ordinary skill in the art. In 
5 general, the optically clear composition of fat soluble vitamins can be 

incorporated into the beverage or beverage concentrates or syrups in the same 
manner in which the optically clear composition of fat soluble vitamins have 
been added in the above examples. 

10 The beverage concentrates and syrups to which the optically clear 

composition of fat soluble vitamins have been added can be used to make final 
single strength beverage by blending the concentrate or syrup with an 
appropriate amount of water, usually about 1 part concentrate or syrup to abut 3 
to 4 parts of water. In some instances, the water can either be carbonated or 

15 non-carbonated. 

Examples of other beverages to which the optically clear composition of 
fat soluble vitamins can be added in nutritionally supplemental amounts 
include: 

20 

(a) "sparkling" orange juice comprising 55% orange juice and 45% carbonated 
water; 

(b) pear-grapefruit nectar comprising 25% pear juice, 20% grapefruit juice, the 
25 balance comprising 10% sucrose-water; 

(c) kiwi-grapefruit drink comprising 20% kiwi fruit juice, 15% grapefruit juice, the 
balance comprising water; 

30 (d) mixed fruit "cocktail" comprising 10% each of the juices of passion fruit, 

mango, guava, pineapple, papaya, banana, apricot, mandarin orange, pear and 
lime juices; 

(e) yogurt/fruit beverage comprising 20% milk products, 1% pectin, 20% 
35 pineapple juice, 10% shredded pineapple fruit pulp, 16% corn syrup, the 
balance comprising water; 
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(f) cola beverage comprising 0.35% cola flavor emulsion, 11% sugar, 0.1% 
phosphoric acid, 0.1% citric and malic acids, caramel coloring, the balance 
comprising carbonated water; 

5 

(g) full-strength orange juice; 



(h) full-strength apple juice; 
10 (i) full-strength flavored cow's milk. 
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Claims: 

1 . An optically clear vitamin supplement comprising: 
5 (A) (1) a fat soluble vitamin, and 

(2) an emulsifier for (1), the ratio of (1) to (2) being from about 1:1 to 
about 1:19, and 
(B) a liquid, 

wherein the ratio of (A) to (B) is from about 1:0.5 to about 1:16. 

10 

2. A supplement according to claim 1 wherein (A)(1) is selected from the 
group consisting of vitamin E or its esters, vitamin A or its esters, vitamin K, and 
vitamin D3. 

15 3. A supplement according to claim 2 wherein (A)(1) is vitamin E acetate. 

4. A supplement according to any one of claims 1-3, wherein (A)(2) is 
polyoxyethylene (20) sorbitan mono-oleate. 

20 5. A supplement according to any one of claims 1-4, wherein (B) is water. 

6. A supplement according to any one of claims 1-5, where the ratio of 
(A)(1) to (A)(2) is from about 1:1 to about 1:9, preferably 1:1 to about 2:3, most 
preferably about 2:3. 

25 

7. A supplement according to any one of claims 1-6, wherein the ratio of (A) 
to (B) is from about 1:1 to about 1:9. 

8. A nutritionally supplemented beverage comprising a mixture of 

30 (a) at least about 0.05% by weight of fruit or cola flavor or at least about 3% 
by weight of fruit juice; 

(b) an optical clear vitamin supplement according to any one of claims 1-7; and 

(c) water if necessary to bring the beverage weight to 100%. 

35 9. A beverage according to claim 8 wherein (b)(B) is water, the beverage to 
be supplemented, or mixtures thereof. 
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10. A beverage according to claims 8 or 9 which additionally contains a 
sweetener. 

11. A beverage according to claim 10 wherein the sweetener is selected 
from the group consisting of sucrose, fructose, glucose, high fructose corn 
syrup, corn syrup, and mixtures thereof. 

12. A beverage according to claim 8 wherein the fruit juice is selected from 
the group consisting of grape, pear, passion fruit, pineapple, banana or 
banana puree, apricot, orange, lemon, grapefruit, apple, cranberry, tomato, 
mango, papaya, lime, tangerine, cherry, raspberry, carrot and mixtures thereof. 



INTERNATIONAL SEARCH REPORT 



tnte ,onal Application No 

PCT/EP 97/05421 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A23L1/302 A23L1/035 A23L2/52 A61K9/00 A61K9/107 



According to International Patent Classification (I PC) or to both national classification and IPC 
B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 A23L A61K 



Documentation searcned other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name ot data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category a 



Citation of document, with indication, where appropriate, of the relevant 



passages 



Relevant to claim No. 



A.P 



WO 95 24832 A (SMITHKLINE BEECHAM) 21 
September 1995 
see claims 

see page 3, paragraph 1 
see page 3, paragraph 3 
see examples 3,4 

WO 94 06310 A (SMITHKILNE BEECHAM) 31 
March 1994 

see page 4, line 14-22; claims; examples 
3,5 

WO 97 10725 A (SMITHKILE BEECHAM) 27 March 
1997 

see claims 

see page 3, line 29-36 
see page 4, line 20-24 



1-12 



1-12 



1-12 



j^J Further documents are listed in the continuation ot box C. 



0 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date ot another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document ot particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent family 



Date ot the actual completion of the international search 



24 February 1998 



Date of mailing of the international search report 

02/03/1998 



Name and mailing aaoress of the ISA 

European Patent Office. P.B. 581 6 Patentiaan 2 
NL - 22B0 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authonzed officer 



Van Moer, A 



Form PC17ISA/210 (second sheet) (Jury 1992) 



3NSDOCID: <WO 981 5195A1_I_> 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Inte onal Application No 

PCT/EP 97/05421 



Patent document 
cited in search report 



Publication 
date 



WO 9524832 A 



21-09-95 



Patent family 
member(s) 



AU 
CA 
EP 
OP 
ZA 



1950395 A 
2185584 A 
0741523 A 
9510106 T 
9502050 A 



Publication 
date 



03-10-95 
21-09-95 

13- 11-96 

14- 10-97 
26-01-96 



W0 9406310 A 


31-03-94 


AT 


152584 


T 


15-05-97 






AU 


671152 


B 


15-08-96 






AU 


4979493 


A 


12-04-94 






CA 


2144083 


A 


31-03-94 






CN 


1087481 


A 


08-06-94 






DE 


69310523 


D 


12-06-97 






DE 


69310523 


T 


13-11-97 






EP 


0660676 


A 


05-07-95 






JP 


8504089 


T 


07-05-96 






MX 


9305606 


A 


31-03-94 






NZ 


255556 


A 


28-10-96 






US 


5607707 


A 


04-03-97 






ZA 


9306729 


A 


09-02-95 


W0 9710725 A 


27-03-97 


AU 


7086096 


A 


09-04-97 



Form PCT/1SA/210 (patent family annex) (July 1992) 



: <WO 9815195A1J_> 



